Hypocarbia secondary to hyperventilation during anaesthesia has been reported to induce hypokalaemia.l We recently observed a decrease in serum potassium during the course of a general anaesthetic complicated by partial airway obstruction and respiratory acidosis. This observation, as well as other reports, 2'3 serves as a reminder of the lability of serum potassium in situations where changes in hydrogen ion concentration and catecholamine output may occur concurrently.
Hypocarbia secondary to hyperventilation during anaesthesia has been reported to induce hypokalaemia.l We recently observed a decrease in serum potassium during the course of a general anaesthetic complicated by partial airway obstruction and respiratory acidosis. This observation, as well as other reports, 2'3 serves as a reminder of the lability of serum potassium in situations where changes in hydrogen ion concentration and catecholamine output may occur concurrently.
an indefinite history of a myocardial infarction six years previously, a cerebrovascular accident without residua and of hospitalization six weeks prior to this admission for congestive heart failure "thought to be secondary to hypertension." On physical examination, the patient was alert but somewhat confused; had a blood pressure of 150/80 mmHg, and a pulse rate of 72. She was edentulous, with a moderately enlarged thyroid gland, Medications included sublingual nitroglycerine prn, hydrochlorthiazide 50rag po daily and supplemental potassium chloride. X-ray examination of the chest revealed "old calcified granulomas in the left lower lobe and scarring in the right upper lobe"; the ECG demonstrated first degree A-V block. Laboratory values were within normal limits including a serum potassium of 3.9 mmole'L -~ the evening before surgery.
Upon arrival in the operating room, the patient's blood pressure was 160/100 mmHg, pulse 65. Anaesthesia was induced at 8:05 a.m. with 300 mg of thiopentone administered in incremental doses followed by NzO:Oz (50:50) and one to three per cent enflurane inspired. Lidoeaine 100rag was administered intravenously to blunt the pressor response to intubation. Following induction, the blood pressure fell to 120/80 mmHg. The rate of five per cent dextrose/lactated Ringer's solution (D5/LR) intravenous fluid infusion was increased and after ascertaining that it was possible to control the patient's ventilation, vecuronium 0.1 mg.kg -~ was administered to facilitate tracheal intubation. During four unsuccessful attempts at intubation alternating with ventilation by mask, thc patient's blood pressure rose to 190/100mmHg, Considering the inability to intubatr and the lability of the blood pressure, aspiration and needle biopsy of the thyroid were performed while anaesthesia was maintained with controlled ventilation by mask. At the end of the procedure, 40 minutes after induction of anaesthesia, thc patient had received 1000 ml DS/LR, had a single twitch response to a train-of-four stimulus and remained apnoeic. To reverse neuromuscular blockade, neostigmine 3 mg and atropine 1.2 mg were given IV. The situation was now complicated because attempts to assist ventilation were opposed by splinting of the abdominal musculature. Over the next 30 minutes, blood pressure rose to 250/120 and premature ventricular contractions developed. A radial artery catheter was inserted and arterial blood gases and serum electrolytes measured (Table) . Blood pressure was controlled with an infusion of sodium nitroprusside. Additional neostigmine and atropine was administered. A successful attempt at intubation was made, this time with a 7.5 nun ID anode tube. PaCO2 was allowed to return to normal over the following hour (Table) during which lidocaine and potassium were given to treat persistent ventricular eetopy. Six hours after surgery, the patient had been extubated and was discharged from the recovery room. SNP and ]idocaine infusions had been discontinued. The blood pressure was stable at 120/80 mmHg with a pulse rate of 6[3. Arterial blood gases immediately prior to discharge from the recovery room were acceptable, considering the patient's age (Table) . Subsequent recovery was uneventful and the patient was discharged from the hospital the following day.
Discussion
The management of the airway of this patient encountered unanticipated difficulties that resulted in hypoventilation and respiratory acidosis, with a concomitant drop in serum potassium of l mmole-L ~ below the value obzained the preceding evening. Low serum potassium is usually considered a factor increasing the risk of intraoperative dysrhythmias. When observed preoperatively, it is frequently a reason for delay of elective surgery. The purpose of this report is not to present the anaesthetic management of the patient, but rather to discuss the possible cause of the recorded potassium shift.
Airway obstruction with hypoventilation is frequently associated with cardiac dysrhythmias, which are commonly attributed to sympathetic discharge and increase in circulating catecholamines which accompany hypercarbia. 4 In the present case, blood was drawn for blood gas analysis and determination of serum sodium and potassium concentrations. Although we did not draw blood for catecholamine levels, we believe that a rising level of catecholomines stimulated an acute intracellular shift of potassium resulting in hypokalaemia despite a simultaneous decrease in serum pH, due to CO2 retention.
Normally, extracellular fluid contains two per cent of total body potassium, although its actual level will fluctuate with potassium balance as well as shifts between intracellular and extracellular spaces. Potassium balance is determined by transfer across the gastrointestinal epithelium and the renal tubules. The former is normally affected by ingestion and by hormonal modification of potassium secretion by the colon. Gastrointestinal losses of potassium increase substantially with diarrhoea or the chronic abuse of laxatives. Urinary losses of potassium increase in patients taking thiazides or loop diuretics and in patients with hyperadrenalism. Potassium retention results from oligo-anuria and the use of potassium sparing diuretics. Finally, potassium may be removed from the body by haemo or peritoneal dialysis.
A shift of potassium to the extracellular space occurs during acidosis. Causes of acute shifts of potassium flora the extracellular to the intracellular space are (a) glucose transfer across cell membranes, usually decreased during anaesthesia and surgery, (b) alkalosis, the opposite change occurred in this patient, (c) beta2 receptor mediated catecholamine action. There is mounting evidence that beta2 receptor mediated adrenergic agonists promote intracellular displacement of serum potassium. 2,3 Anaesthetists have recognized hypokalaemia as a complication of terbutaline administration 5 and more recently called attention to the dangers of potassium administration to patients treated with propranolol 6"7 and treated hyperkalaemia with epinephrine infusion. 8 Epinephrine infusion lowered serum potassium from 3.8 mmole.L -~ to 3.1 mmole.L -l in normal volunteers. Serum potassium fell to even lower levels, from 3.4 mmole.L-~ to 2.7 mmole.L-t in volunteers previously given diuretics. 9 The plasma levels of epinephrine measured during these experiments were similar to those reported during hypercarbia:
Many anaesthetists consider normalcy of serum potassium as a prerequisite for anaesthesia for elective surgery. Recently, doubts shed on such dictum m have met editorial resistance. ~j We wish to call attention to the events observed in this patient in as much as they illustrate the fact that in the planning of an anaesthetic for patients with marginally low potassium stores, proper steps to minimize the sympathetic response to induction, intubation and surgery may be far more important than the actual serum potassium level measured during preoperative laboratory testing.
